Long-term modifications of epileptogenesis and hippocampal rhythms after prolonged hyperthermic seizures in the mouse.
Complex febrile seizures are often reported in the history of patients with mesio-temporal lobe epilepsy (MTLE) but their role in its physiopathology remains controversial. We postulated that prolonged hyperthermic seizures might, as a "single-hit", modify the hippocampal rhythms, facilitate epileptogenesis and influence subsequent epilepsy when a second-hit already exists or subsequently occurs. To test this hypothesis, we examined the effects of hyperthermic seizures (30min at 40-41°C) at postnatal day 10 on hippocampal activity in C57BL/6J mice in comparison to their littermates in sham conditions (22°C), with or without another insult. Using local field potential, we observed an asymmetry in the hippocampal susceptibility to seize in hyperthermic conditions. When these mice were adult, an asymmetrical increase of low frequency power was also recorded in the hippocampus when compared to sham animals. Using two different "two-hit" protocols, no increase in seizures or hippocampal discharge frequency or duration was observed, either in mice with a genetic CA3 dysplasia (Dcx knockout), or in mice injected with kainate into the dorsal hippocampus at P60. However, in the latter condition, which is reminiscent of MTLE, the hyperthermic seizures accelerated epileptogenesis and decreased the power in the high frequency gamma band, as well as decreasing the coherence between hippocampi and the involvement of the contralateral hippocampus during hippocampal paroxysmal discharges. Our data suggest that a single episode of prolonged hyperthermic seizures does not induce per se, but accelerates epileptogenesis and could lead to an asymmetrical dysfunction in the hippocampal rhythmicity in both physiological and pathological conditions.